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MAxk DIAGNOSIS AND PRESCRIPTION 
LITERATURE SEARCH: 



PINAL'' REPORT 0 



One aspect of mathematics teaching that theorists, researchers, and 
practitioners have identified as important is that of diagnosis and pre- 
scription. The workscope on this topic focused on mathematics diagnostic- 
prescriptive classroom activities of K-8 teacjhers. Plans outlined 'in the 
original proposal to NIE called for knowled^ to be collected from -three 
sources: (!) a literature search, (2) a classroom survey, and (3) a small 
scale study of systematic errors. The original plan for t^e work unit 
also- included an activity that woiild have explored methods for utilizirfg 
the recommendations of local teachers, teacher drainers , mathematicians, 
and mathematics coordinators for the improvement of teacher diagnostic- 
prescriptive skills. The literature search was designed to provide a 
knowledge-base for any mutually agreed upon intervention or research ac- 



tivities. 



The literature search was ^initiated in September 1976, but energies 

. - . t \ 

werq diverted in mid-November lahen. word S.i^s'^lreceived from NIE indicating 

its interest i'n .a specific cl^ssropm survey* The procedures used in the 

literature search and its status as of Npvember 30, 1976 are reported in 

the remainder of this 'document. " . 

The liter,ature search utilized the traditional strategy of examining 

! ' ' ' 

selected indices, bibliographies, and yearbooks as well as the process ^'of 

citation searching. Figur^ 1 is, a flow chart of the procedures developed 

a ' ^ 

and followed to date. *** 
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One of the early tasks was the identification of key documents, re- 
ferre^ to on the diagraiA as Basic Documents, from which citation searching 
would begin (See Appendix A for the list of Basic Documents). Bibliog- 
taphies of these documents were examined, the works of citations that ap- 
peared to be relevant provided further citations, and so on until an 
exliaustive list of pertinent books and articles could be obtained. The 

title^ of every citation was evaluated; those considered promising were 

I* 

recorded, secured and read. If tlii item was then determined to be useful 
to the study, an accession number was assigned, an author card prepared, 
and thQ document filed.- In. addition, its bibliography was copied, and the 
steps of citation analysis were thus initiated once again. 

Some literature was traced through the indices and bibliographies 
referred to on the flow chart as Basic Sources. (Listed Un Appendix A.) 
The bibliographies of pertinent articles located through these sources 
were then included in the citation searching procedure. 

In this effort, the search coordinator was assisted by a list of au- 
thors whose writings frequently pertain to diagnosis and prescrip6;iqn in 
k-8 mathematics, and a list of phrases and concepts which are likely to - 
appear in titles of relevant articles..' (See Appendix A.) 

Many rfecent articles on "readiness" and use of interviews focus on ' 
the Piagetian^tages of development. Those which merely describe • inter- 
views for assessing the four stages were not included unless the implica- 
tions for teaching w'ere reported. Articles were deemed pertin^t if they 
were reporting research indicating a particular stage to be a prerequisite 
for learning a specific math skill or concept. The intent was to avoid 
collecting all Piagetian studies that were t(^ replicate Piaget's ^findings 



or intended to demonstrate whetlurt or not- concepts . such as conservation 
of number can be taught. Relevance to diagnoWs and prescription in the 

classroom was the primary icriterion. 

. ■ ' ■ '* * 

Some articles deal with diagnosis and/or prescriptions related to 
special education. If the described diagitosis or diagnostic procedure is 
for the purpose of determining the' nature or extent of the' handicap , or . 
if the prescription Rationale is relevant only to the handicap (use of 
Braille writer, etc.), then the article was rejected. Article;, dealing 
with remedial clinical settings were also included if they described a 




Strategy, technique, instrument, or^data that might; be used, or adapted 



for use, in the classroom setti> 

A dual system of coding was established to permit identification of 
\ each document by type of publication (e.g., research teport, instructional 
materials, and position paper) andTb^ content (e.g., factors contributing' 
to learning difficulties, and tno*els of classroom diagnostic-prescriptive 
teaching)^ The codes are listed as two or more separate decimals. Dec- 
imals ^re usei3^<5' allow for sub-classification of both type tnd content 
c^des. For each ^cument , codes in the A row refer^to type of publication; 

B row codes signify content. A legend of A and B codes is presented in 

» ■ ^ . ■ 

Appendix C. ^ ^ 

The coding system works as follows:^ > 

McAioon, Ann. "Some Issues of Concern in the Development ofj-a 
Diagnostic Testing Program." From Proceeding's of the 
Third National Conference on Remedial Mathematics , 
pp.. 92-98. 'Kent, Ohio: Kent State University, 1976.' 
Code:^ A. 3.0, 5.0 / 

B. 3.3, 8.0 , , ' y . ^ 

The Cqde A legend (Appendix^C) indicates that this document I'S both a d^- 

scrip tion of instructional procedure and a position paper. . The ^ode B 

/ 7 • . - J 
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legend (Appendix C) shows tluit the document deals with the uhc of inv(|2n- 
tories for diagnosis and discuouea teacher education in diagnostic-pre- 
scriptive teaching. 

By November 30^ fifty-nine documents pertinent to the study had been 
secured and filed. A list of these documents appears .in Appendix B; 
annotations' for f orty--seven. of them are in Appendix D. An additional 109 
documents have been idbntificd for further evaluation. While the present 
collection is in a sens^ incomplete, it nevertheless encompasses much of 
the important literature pertaining ^to the diagnosis and prescription of 
mathematics for. g^rades K-S** It therefor^^s potential as a survey of the 
most important research and theories to datre, and as ^ guide to further 
resources. It is^BS* intention to use some of the material in a larger, 
literature seari^. In addition, RBS hopes that this stud}^ will be of 
value to others who sjjare its concern for providing children with .sound ^ 
mathematics instruction.'^ \ 
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Uauic DocunuMUti 
Baalc SourcfH 

Frequently Cited Authors 

Relfevant Phrases and CbnceptH 



Basic Dociinionts 



Ashlock, Ivobort B. r:rror Pattern s in Computation: A ntMnl-Prop^rammod 
Approach . Columbus, Ohio: Charles Jf\. Morrill Publishing Co., 1976, 

Brucckner, Leo J, "Diagnosis in Arithmetic." In Educational Diaj^nosift , 
the Thirty-fourth Yearbook of, the Natl^onal Society for the i^tudy 
of Education, pp. 269-302. Blooraington, 111.: Public School 
Pul^lishing Company, 19 35. ' 



Analysis, Classification, and Frequency of Systematic 
Error Computational Patternij in the Addition, Subtraction, Multi"-- 



Cox, Linda S. Analysis, Classification, and F 

. - ^ -. ^d^jtion , Si 

plication, and DWision Vertical AJgo^thms for cjrades 2-6 and 
Special Education Classes . Final rep'ort , U.S. Ddparticent of ♦ 
Health, Education & Welfare, National Institute of Education . 
Cfontract //SE018001. Kansas City: University of Kansas Medical 
Center, June 1974. 



Dutton, Wilbur H. Evaluating Pupils' Understanding of Arithmetic . 
Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1964. 



% 

Glennon, Vincent , and John W. Wilson. "Diagnostic-Prescriptive 
Teaching." In The Slow Learner in Mathematics^ the Thirty-fifth 
Yearbook of the National Council of Teachers o-f Mathematics, 
edited by W. C. LowryVet; al. , pp. 282-318. Washington, D.C.: 
National Council of Teachers of Mathematics, 1972. 

% ■• ■ 

Lankford, FrancYs^G., Jr. Some ComputationaL^ Strategies of Seventh 
Grade Pupils . Final Report, U.S. Department of Health, Education, 
and Welfare, Office of Education National Center for Educational 
Research and Development (Regional Research Program) and The 
Center for Advanced Study, The University of Virginia, Project 
Number 2-C-013, Grant Number OEG- 3-72-0035. Charlottesville, 
Virginia: University of Virginia, October, 1972. 
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National^onference on Remedial Mathematics. 
the/fiDst and thi.rd conferences). 

T .10 



(Selected papers froir 
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Pcuk, IKnuiKl M. , ant! St.nili V M. .Ji*ni'k^. **Wli;it Train Dcui't 

Toll," l^i^i A^JjJ»j'i»:^b: J.*'vLv]^-^'*ii. >^>^i . (J'»Ji^»'^» y . i^'^^O, pi»* 'i'V-'^f). 

Arithnu't ic. Co 1 uimI)ii.s t OIi lo: Cli.i r 1 i:. Mi*i i i 1 1 1' uh 1 .1 I u^; 



RoluTls, Crrh.inl IL "Tlu' F.illurv S t r t'K I ^'J' Tli i nl Ciwdr 
•ArUhmet^li' Tup I Is," Tlu; ArJ t luiu- 1 i c Tt^ulirr, XV (M.iy, 1^)(>H), 



Tri»fbli)i)cl/ CVc'LJ \C. "A Motlul for Using Dl.i^;nusl5^ in Intl i v 1 tluaU^/l n>: 
Mat htunal 1 c'^ ' Inst nu t Ion In Iht- K Icii^i^ytn ry School Claj;sroom," 
The AriLhnift i t: TtMclur, XVIII (Novt-mboB , 11^71), pp, b05-3lK, 

Tyler, R.ilph W. "l-U'iutMUiJ of Diagnosi.s," In Hcfvirnt ion. il I) y^-nor. 1 s , 
the' thirty-fourth Yo.irbuok of the NaLl(^nal Society ftTTTWe 
Study ol liduc.Ulon, pp. lJJ-129.* h Loomington , 111.: Pdblic 
School Publiiihint; Company, 1935. 

Weaver, lYed J. "Big Dividends from Little Inl^r vieWi^ , '* The 
Arithmetic 'I'ea ch(^r, II (April, 1953), pp. 40-47: 



Basic .Sources 



Journal of Research in Mathematics Education 



The Arithmetic Teacher 



"An Evaluation of Journal-Published Research Reports on Elementary 
School Mathematics, 1^00-1965," Marilyn N. Suydam. Doctoral dis- 
|Sertation, The Pennsylvania State University, 1967. 

"Ann^ilLa-ted Compilation of Research on Secondary School Mathematics, 
1930-197'h, Volume l,"|MarUyn N. Snydam. Office of Education, U.S. 
Department of Healt^Ji, ''Education and Welfare, Regional Research Pro- 
gram. The Pennsylvania State University, 1972. ^ 

: '■ '>['.. ■ * 

"Interpretive Study of Research and Development in Elementary School 
Mathematics-, Vol. 2," Manlyn N. Suydam. Office of Education, U.S. 
Departnenr of Health, Education and Welfare, Bureau of Research.. 
The Pennsylvania State University, 1969. 
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j'rt'quynt ly (-1 t od Aiit horn 
Atihlock , Robert 
hrowncl 1 , Will lam A. 
BriUH'knt'i , Leo J. 

HutiWfl 1 , C;iiy T. 4 

Calliilwin, LtToy 

Cox, Linda S. 

Du.Mon, Wilbur 

Crotksnlcklo , Foster K. 

Heddens, James 
Lankford, Fraifcls G. 
Morton , Robert L. 
Underbill, Richard 
Uprl chard, Edward 
Weaver , Fred 
WiJLson, John 

Relevant Phrases Shd Concepts 

Clinical > (Intervention) Research ^ 
Clinical Studies > 

Common Errors / 
Computational Strategies ^ 
, Continuous Progress Model (wher^ diagnosis is treated) 

12 
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Diagnosis/Diagnostic 

Instruments " ' ' . 

Interviews • » - " . 

.* - ► " • »•■*>,. 

^ Case StHJdies " • ^ ' '/ 

Difficulties in ^ * (math topit) 

Evaluation - ; y ^ • — ^ ^ ' 

Diagnostic ^ " 
Reasons for " ^ i ' * 

Uses of ' . ' ^ 

Failure Strategies • 

Group. Diagnosis 

Grouping/Grouping Practices (basis for) 
Interview Technique 
Kinds of Errors 

Mastery Learning/Mastery Model (where diagnosis is treated) 
Patterned Errors 

Pupils understanding of (math topic) ^ 

1*^ Readiness (if specific prerequisite skills are discussed) 
Remedial Work/Remediation 

Planning for ^ 

Ratlo^nal-es 
Systematic Errors . 

Testing (diagnostic) ' ^ 
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J Mathematics Instruction in the Elementary School. Classroom, " 
Thfe Arithmetic Teacher , XVIII (November, 1971), pp. 505-511. 
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Appendix D - Annotations ^ . 



Ashlock, Robert B. Error' Patterns in Computation: A Scml-Pro^r ammed Approach . 
Columbus, Ohio: Charles E. Merrill Publishing Co., 1972. . ^ 

Designed for 'teachers -to help children lei^rn to improve their co^utatj^on 
skills. Using examples- taken from children' s classroom work , the author 
, provides a step-by-step method for learning to Mentify and analyze error - 
patterns; he then describes instructional activities trtat. have helped many 
^ children overcome each of these difficulties. For each set -of examples of 
faulty computation, the reader can: (a) try to find the error pattern, 
(b) check to see if the diagnosis was correct , and (c) receive feedback on sug 
gestions for corrective instruction. The author stresses the inherent 
dependence of computational skill on th^^unders tanding of basic m^lthematical 
concepts. ^ - 

Code: A. 3.0, '6.1 

B. 3.4, 4.2, 5.0 ' 

Ashlocjc, Robert B. Error Patterns in Computation: A Semi-Programmed Approach. 
Columbus, Ohio: Charles E. Merrill Publishing Co., 1976. 

Essentially the same as the 1972 edition (above). The 1976 edition has a 
fuller discussion of '^Diagnosing and Cbrrec4llng Errors in Computation", 
(chapter 1), more examples -of error patterns, and more appendices. ' ^ 
Code: A. 3.0, 6.1 

B. 3.4,^^.2, 5.0 ' . 

Ashlock, ^Robert B. "Structures for Teacher Education Related to Diagnosis anjd 
Remediation: Needed Research." From Pi:oceedin.^;s of the Third Nationals 

Conference on Remedial Mathematics , pp. '25-29. Kent, Ohio: Kent State 
University, 1976. ' . ' 

An examination is made-^f the University of Maryland's program for training 
teachers in the diagno^^jjfe and^ remediation of disabilities in mathematics. 
The program, built around a math remediation clinic for chil'dren, has "become 
valuable to graduate students,' for .it ^provides opportunities for working 
directly with children and parents , guidance from the participating professors,- 
and acces.s to ins tr uc tional materials. Using this program as illustrative of 
problems concernii^ teacher .education , two issues are raised: (1) the need 
for research on teacher education models and how they affect children, and 
(2)^ the need to know in what se^quence these^models . should be introduced to 
teachers working with children.' In both of these areas, there is no real 
evidence on which to base a conclusion. The author urges professionals to 
^ share experiences and^ research findings. - 

Cocie: ,.A. 3.0 • / 

B. 8.0 , ' 

Ashlock, Robert B. "Undei^chievers in Elementary Mathematics: Diagnasing and 
Correcting Dif f icult ies/ in Computation." Paper presented at the 51st annual 
meeting of the National Council, of Teachers of Mathematics, Houston, Texas 
April, 1973., ' 
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In working with children who have co^nputation difficulties, the teacher has 
two tasks: diagnosis and corrective instruction. The most important diag- 
nostic tool is the private interview wherein the teacher does not interfere 
with the child's procedure or comment on it in any way, but simply gathers, 
data. ' Interviews should be conducted frequently in an attempt to offer help 
before error patterns arc reinforced. It is ••important to provide a vari*ety 
•of response ii;odes; knowing if* a child cai;i complete <^ task in the concrete, 
pictorial or syr.bolic form will help-, the diagnosis; • "Come suggestion^ are 
offered for corrective instruction in the basic facts of arithmetic and in 
'■^'"Mjie step-by-step procedures of arithmetic algorithms. Teachers are urged 
to use a variety of techniques; sometimes a child will respond to an approach 
simply because it is new. 



Code: A. 3.0 
B. 3,1 



Bierden, James 'E-. "Behavioral Objectives and Flexible Grouping in Seventh 'Grade 
Mathematics,'* Journal for Research in Matliematics Education I (November, 
1970), pp. 207-217. 

The aVithor combined the use of intra-class groupin'g and behavioral objectives - 
in designing a management plan for a mathematics class. The sample for ..the 
experiment con'sisted- of ^4 7th grade students who par ticipated . in the program 
at the University of •Michigan laboratory school during the 1967-68 school year. 
The ocrurse was divided into topics, and the cl^sroom management organized 
arounjd them; students ckuld move from one grou^to another as needs and inter- 
'"-^ ests changed. During the year computational skills of the students increased 
significantly. The most dramatic change, however, was the positive gain in 
attitudes toward mathematics. The author feels that the results cJfc. the study 
indicate that flexible intra-class grouping and behavioral objectives have 
potential for improving management procedures and increasing individualized 
/ instruction in mathematics classes. 
Code: 1,1 ' . . 

B. 2.0, 3.2 

Brewer, Emery. "A Survey of Arithmetic Intra-Class Grouping Practices,'* The 

Arithmetic Teacher , XIII (April, 1966), pp. 310-314. 

A study was undertaken to ascertain the extent of intra-class. grouping in 
elementary school mathematics classes, and what, methods are used for forming 
and working with such groups. A ques tionnaire was sent ^o 2^063 elementary 
school teachers in 156 schools in Ohio, related research wa^ examined, and the 
written opinions of professional educators evaluated. >Ial/6r conclusions were 
that while there is sufficient use of intra-class groupi^t^ (one of three teachers) 
to warrant further study of its efficacy, many teacher>s avoid grouping because 
they do not understand the need for it, do not have ^equate teaching materials 
for, it, or believe that it takes too much time. The author feels that the- 
major purpose of using intra-class grouping is to increase individualized in- 
struction. He recommends encouraging teachers to use grouping, but adds that 
they must also be helped to understand its value and to learn , the means for 
its implementation^ - 
Code; A. 1.4- 
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Brueckner, Leo J. "Diagnosis in Arithmetic." An Educational Diagnosis , the 
, Thirty-fourth Yearbook of 'the National Society foT the Study of Education , 

pp. 269-302. Bloomington, 111.: Public School Publishing Company, 1935. 

The author discusses mathematics in a broad context, stating its four 
functions to be computational, informational, sociological and psychological; 
methods are proposed for 'diagnod^g abilities as well as weaknesses in each 
" of these areas. -Factors 'contributing to growth in arithmetic, ability and 
common symptoms of faultV learning are identified. It is stated thap survey 
tests' enable the teacher to determine the general phases of instruction that 
'have been adequately sttessed and those that need to be more fully developed. 
^ ' They must be followed by analytical tests for more precise diagnosis of diffi- 
culties. Any test results,, however, have limited value. In order to obtain 
adequate data concerning the pupils' methods of work or the' nature of the errors 
made, four general methods axe .prescribed : ^a) observation of pupils at work, 
(b) analysis of written work, (c) analysis of oral responses, and (d) inter- 
views. Principles that should underlie the prgani^atitjn of the curriculum 
in arithmetic from the point of view of both developmental and remedial 
teaching are presented. The author concludes with .specific techniques to .im- 
prove, instruction for all aspects of arithmetic,' with emphasis on piroblem- 
„ solving ; . * 

Code: A. 3.0 " V • ^; ' 

a. 3.o: . * ' - / 

Brueckner, Leo. J. "introduction.*^ In Educational Diamosis , the Thirty-fourth 
Yearbook of the National Society for the Study of Education, pp. 1-14. 
•Bloomington, 111. ; Public School Publishing Company, 19351 

Educational diagnosis includes techniques-* for trie evaluation of students' 
strengths, as well, as weaknesses. For t;hese purposes, there are many standard 
tests available, but by 't;:hemselves they are not adequate diagnostic tools • - 
Through other techniques such as observation, analysis' of written work, analy-^ 
sis of oral responses, precise laboratory |)ro^edures, and interviews, numerous" 
. lists of the types of err^ors made by children have been compiled. This infor- 
igation provides further insight into learhing^^'dif f icult ies , but ve are still 
' : seriously handicapped^ by our lack of ^precise methods of testing and by our ignor- 
ance of the causes of most learning diff iculties . f We have been too concerned 
with the manifestations of difficulties through external symptoms'. We must 
conduct research into their caqses; to that end W|| need to make use of scientific 
techn^jque. ' . ■ ' — 

Code:' A. 5*.0 _ 

B. 3".q, 5.4 * 

Brueckner, Leo J. "Pedagogical Factors Associated with Learning Difficulty." In 
Ed.ucationai Diag;nosis , the Thirty,-fourth Yearbook of. the National Society, for 
. the Study of Etiucation, pp. 49-62. Bfoomington , 111. : Public School publishing 
Company, 1935. 
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Inadequacies of the instructional situation that can contribute to learning^ 
•difficulties are outlined fis follows: . (;L) inadequacy and inefficiency of 
instructional materials, (2) faulty or unskillful instructional practices 
and Procedures, (3) failure of instruction to provide for individual differences 
(4) ineffective guidance by teachers ^durin^ learning activities, (5) 'undesir- . 
able Personal \and social relationships between teacher and- pupils, and (6) 
ignorance of tne factors contributing to learning difficulties and failure 
to correct thajn. Much .research data are used to support the author's as- 
sessments of each of these problem areas which is artialyzed in terms of its 
' effects on student performance. 

Code: a. 5-2 ^ • , 

B. 6.0 ^ . ' . i ' 

Brueckner, l^o J* '"^^^^ Principles of Developmental and Remedial Instruction." 

In EdiirnMn nal Diac^nos^ ^ the Thirty-fourth YeaWjook of the National Society^ ^ 
for the Stucly of Education, pp. 189-198. Bloomington , 111. : Public School 
Publishing Company, 1935. ' • 

The' consideration of numerous case studies gave rise to the author 's"* formula- 
tion of fifteen principles that ,he considers ba^ic to developmental and remeciial 
, instruction. ' Greatjast emphasis is given to the first of tliese: the' need tq 
make g^ox^7th of the individual the, primary concern, ^Ot^her principles include 
the observations trfat ft is ^he , child we are evaluating , not 'the subject-matter; 
the total situation needs to be canvassed in order to dete'rmine the-*f actors 
contributing t^'i^ learning difficulty, with special consideration given the 
emotional and social .a^spects; the remedial program should be viewed as an in- 
, tegral part of the normal classroom activities. 
Code: a. 5.2, 5.3 ' ^ . _ • . 



B. 7.0 



Brueckner, ^;eo ^'Techniques of Diagnosis." In Educational Diagnosis, the 

Thirty^f ourth Yearbook of. the National Society for the Study of Education, 
pp. -131-153.. Bloomington, . 111. : Public School Publishing Comp.any, 1935. 



The author -focuses much attention on the strengths and weaknesses of tests for 
diagnosing what he calls the essentials — reading, spe;Lling , writing' and' 
numbers. In addition to the ijadministHration of diagnostic tests, other evalua- 
tive devices must be employed, inclu^iing observation of students at work, 
systematic analysis of students' written and oral responses, and interviewing. 
Lists and analyses of the^kinds of errors , students make in algebra and arith- 
metic are available. spite of some t^reaknesses , this research has throiro 
consid^^ble light on the natur^ of learning. Many remedial measures have , also 
been identl^^ 
is available- 
research. 

Code: A. 3.0,-5.2. . / " ^ . ■ / 



j--»-o"'" i-ne iicii-Lii.^ ui. j-cdi. 11 j-iig . ^wt.tw^.. 

but little exact information concerning their effectiveness- 
/,HDx^sdtentific technique needs to be employed in e^ducational 
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Burns, Paul C, , and Arnold R, Davis, '^Early Research Contributions to Elementary 
School Mathematlci," The Arithmetic Tdaclyer , XVIi (January, 1970), pp. 61-65, 

Summarizes 34 pioneer researches on elementary school mathematics, published 
between 1919 and 1947, that touch on these topics: (a) beginning instructiorf; 
(b). content selnction, (c) role of drill and practice, (d) basic operations, 
(e) problem solving, (f) readability and vocabularjr^ (g) disability, and (h) 
■ <>' Mstory and summaries of rejaarch. Research on disability is highlighted 
by the 1925 study or G, T,' Buswell and Lenore John who attempted to' catalog 
pupils' operational habits in each of . the operations', and Peter L; Spencer's 
study of 1929-30, one of the early efforts to identify typical student errors 
in mathematics. All of the research cited was influenced by research in 
related areas; all had impact because they weife closely related to the probleips 
of the day. , . . . \ 

iCode: A. 2.0 , . " • ' . 

B. ^.0," 6.0 V ' . ■ 

Callahan, Leroy G. "Neuroscience and Remedial Mathematics."^ Ftom Proceedings of 

the Third National Conference on Remedial Mathematics , pp. 38-44.. Kent, Ohio : 
. Kent State University, 1976.. , ' * < 

An overview of the theories of brain function Is given In an attempt to 
relate the implications of Contemporary developments . of neuroscience to 
research in remedial mathematics. Evidence suggests that there is a heuro- 
logical basis for lack of -performance in mathematics for some students. The 
■number is probably relatively small, yet the /eeKfor research is evident; ' 
little* investigation has been made into theynathem^tical behavior syridt'omes ^ 
of «such children or the necessary instructional procedures. While our top 
• priority in the study of mathematics instr/uction should be on the development 
of excellent classroom teachers and 'supervisors , the clinical center , must 
continue to be an important component in the overall , program. 
Code:. ,Ai 2.0, 5.2 ^ ^ 

B. 6.0 — „ ' - 

Capps, Lelon R. "Thoughts 6n Coordinating a ^Research Effort in Remediation in 

Mathematics.'* From Proceeding;s of the Third National Conference on Remedial * 
Mathematics , pp. 45-47.' Kent, Ohio: Kent State University, 1976. 

.... ■■ ' ^ » 

A survey of the ^iterature makes it apparent that in several important areas 
of 'mathematics remediation the^ research is .ver^ limited. There are few studies 
on. content objectives and the learning problems associated with them. For 
example, several studies were found dealing .with the difficulty level . of basic, 
combinations, but .little or no research on causes or successful remediation 
techniques. Research seems to be lacking on computation with ^ny but whole 
numbers*, and on , remediation beyond the elementary school level. It is suggest-ed- 
that research efforts be coordinated, either through the formation of a group 
:or through existing channels, such as the Aritlimetic Teacher . Jhe main purpose 
/would be to review and summarize .research studies , and to disseminate information 



26 

• ■ - ■ V , ■ . • 

A skills inventory of individuals and institutions would help assess current 
efforts underway, and identify sources where needed research might be initiated. 
Code: A. 2:0, 5.4 

^ . B.' ^.0, 6.0 

Carpenter, Thomas P., £t al. "Notes from National Assessment: Perimeter and Area," 
./' The Arithmetic Teacher , XXII (November, 1975), pp. 586-590. ' 

"-Based on studies by the National Assessment of Educational Progress and state 
as^sessments of Florida, Wisconsin and Michigan, it is concluded that by the 
time they reach junior high school, most students are capable of only simple 
measurement problems which they perform in a 'rote, superficial manner with 
little understanding of the procedures to. be used. In order to increase their * 
ability to deal with measurement , it ife recommended that students should: (a) 
be taught to draw a picture of the figure that is under consideration, 'to help 
them visualize what is to be done; (b) be given the opportunity to verbalize 
plans for solving the problem; and (c) be encouraged to check answers to see " 
if they make sense. The purpose of the aj^ove steps is to encourage students 
to think about measurement as a -probiem-solving situation rather than mechan- 
ical drill. If, in adcfition, they hkve a variety of ' such problems , students 
will be given a more meaningful treatment of Measurement situatit)ns. They are 
also provided valuable experience with general problem-solving . strategies . 
Code: A. 2.5,. 3.0 ' . ' — ^ 

B. 5.0 . ' ■ A' • ( - ■ " ' 

Carpenter, Thomas P. , e_t aj,. "Subtraction : What Do Students Know?" The Arithmetic 
Teacher, XXII (December, 1975), pp. 6537657. ^. 

' ' ^ ' - /T , _ ^ ■ ■ r ' - 

The authors report national performance levels -of various^ age groups on selected 
^ subtraction problems used in th^ W2"73 mathematibs assessment of the National 
Assessment of Educational Pro^gress^ NAEP results indicate^ t^at m^st students 
master basic subtraction witH' regrouping between the ages of V and 13. Sub- >- 
■ traction computation .improves from ages 13 to 17, even th^gh little system- 
,atic drill is provided in the high school curriculum. Two types of Brrors were, 
found most frequently: subtraction ;with some regrouping" errors , and reversals — 
both of which were identified even 50 years ago ^s two of the most frequent 
subtraction errors. There is^ insufficient data to accurately assess whether 
or not students' .ability to . subtract is declining. Data do indicate that sub- 
•traction performance could be improved. The a'uth«)rs believe that improvement 
can be brought about by modest efforts of individual teachers if they (a) 
stress systematic checlciftg* of results, '(b) organize instruction to develop'an 
understanding of subtrSctaion concepts , .and (c) design an instructional program 
. that\ is responsive to l^tuidents' needs 
Code;\ A. 2.5, 3,0 ' * 

,B. 4.1, 5.0 " ' ' . ^ • V * 

\ - ' '• ' 

Collins, KonAeth M. "An Investigation "of the Variables of Bloom's Mastery Learning 
Model fot Teaching Mathematics. I' Paper presented at the Annual Meeting of the ' 
■ V^American Educational Research A^^^^^ Chicago, 111., April, 1972.. > ■ 
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V . • ■ • ' ■ ■ 

A study was conducted with four classes to evaluate the Impor^i^nce of three » 
variables of Bloom' s' mastery learning model: spe'fcif ideation of objectives, usci N 
of diagnostic-progress tests, and use of alternate resources. First - 
semester eighth grade students received four treatments'" that differed some- 
what from those given to second semestc?r seventh grade students. The results 
indicate:. (1) the use of either a list of specific objectives or diagnostic 
prescriptive tests with recommendations is sufficient for a significant increase 
in student mastery of teaching objectives; (2) the use of alternate resources 
did not appreciably increase student achievement, an indication that the^^pre- 
scrTptions based on the text i\nd class-work w^e adequate; (3) the usefulness 
of specific objectives is confirmed; and (4) that general objectives of the *form 
used have little effect on student achievement. 
Code': A. 1.1 f 

B. 2.0, '3.0, 7.-0 

Cook, Walter W. "Functions of Measurement in the> Diagnosis and Treatment of 

Learning' Difficulties . " From "The Functions of Measurement in the^Facilita- 
tion of Learning." In Educational Measurement ,- edited by E.P. Lindquist , ^ 
pp. 33-38.* Washington, D.C. : American Council on Educatit)n, 1966. 

Scihools organize learning experiences sequentially; therefore, in ,drder to 
diagnose difficulties. It is necessary to measure a student's level of 

. accomplishment within a given sequence. A gerreral achievement test Is' designed 
to express this measurement in terms o^ a single score. It is too general ♦ 
to guide instruction for individual pupils. Diagnostic testj[.ng| on the other 
hand, is designed to reveal 'specific deficiencies. It generally takes two 
approaches: readiness testing which frequently enrahasizes discove.ring which 
pupils should be placed in a given sequence, ancT^iagnostic test^-ng which is 
administered after a period of instruct^ion . Many elementary school teachers . ^ ^ 
carry on almost constant di«^nosis through their teaching methods. Expertly 
prepared tests can make that task more thorough and efficierit. 

' Code: A. 5.1, 5.2 * . *V . 

B.-3.3 ' 



Cox, Linda S. Analysis > Classification , and Frequency of Sys-tenatic Error 

Computational Patterns in t;he Add'itioji, Subtraction, Multiplication, and 

f ivision-Ver t;ical Algorithms, for Grades 2-6 and Spe<:ial Education Classes ^ 
inal report, U.S. Departmei;it' of Jlealth , Education & Welfare, National 
Institute of Education Contract #SE018001. Kansas City? University of 
Kansas Medical Center, June, 1974. . 



Frequencies and descriptions of systematic errors in the four usual algorithms 
for addition^ subtraction, multiplication and division of whole numbers were 
studied in upper-middle 'income , regular, and special educatio'n cjTaasrooms , 
involving 744 children. Errors were studied within levels of computational - 
skill for each algorithm. Results showed that/ five to six percent of the 
children, m^ade systematic errors in the addi^on, multiplication, ^nd division 
ajgprithms, yhile 13 perdefit .made tsystemalic errors fj6r^he subtraction ■ 
algorithm. One' yfear later, a follow-up stifdy indicated that 23 percent o/ the 
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same children were making either the identical or a different systematic 
error. The author concludes tliat one can say* only with a qualified yes 
that systematic errors tend to be persistent. 
^Code: A. 1.5 

J. 4.2 " ' 

Cox, Linda S. '"Diagnosing and Bemedi'ating Systematic Errors i/i Addition and 

Subtraction .Computations. The Arithmetic Teacher , XXII (February, 1975), 
pp. 151-157. 

^' ^ \ 

Teachers must look for i^atterns in children's computational errors. Guide- \ 

lines are given for constructing and administering informal diagnostic , tests 
' for systematic errors and weaknesses in the maatery of basic arithmetic 

facts — two separate areas of difficulty that teachers often confuse. Basic 
facts, systematic errors, random errors, and careless errors are defined. 
Wliile it has been demonstrated thAt remediation for systematic errors is 
possible, research on appropriate/ remedial teaching methods is almost non- 
vexistent; at the present time, teasers must continue to use their own judgment. 
Code: A. 3.1 \ " . ^ ---O 

B. 3.0, 4.2, 4.3 * ' ,7 ' ' / 

Crenson ,/John. "Learning Disabilities In Mathematics." From Pr o.ceedings. of 
tKe Third NatrionaX Conference on' Remedial Mathematics , pp. 48-50. Kei\t, 
Ohio: Kent State University, 1976. 

Only in recent years have mathematics educators given widespread attention 
'tOj, diagnosis and remediation; for th'e most part, research in these areas 
Was been perfunctory and dissemination almost. nonexistent. Others in the field 
of education have placed emphasis on the loose term, "learning 'disabilities," 
with resultant classroom procedures that are based on questionable research » 
as well as lacking s,pecific application to math difficulties. Models must be 
created th^t -provide strategies and techniques for diagnostic/prescriptive 
teaching of mathematics. This^alls for a united front 'of mathematics educa- 
tors to bring about extensive 'and respdnsible research, along with the requi- 
site diss-eminatiow that will enable the finding^ to have an impact on classroom 
teaching. \ . • , 

Code: A. '5.4, 5.5 '\ ' ^ 

B. 3.0, 5.0 * ^ , ' ' ^ 

Denmark, Tom.' "Diagnosis of Entry Concepts and Skills: Grades. One and Two." 

From Proqeedings of the Third Natjns?nai Conference on Remedial Mathematics , ^ 
^ « pj^. 51-7^ Kent, Ohio: Kent State University, 1976. :/ 

Prevantion is viewed as the primapy purpose ,of diagnoistic teaching, partic- 
ularly in the ear^ grades. The* development of a successful diagnostic 
prograni depends upon the ' ability to underst^and children's thought processes 
in ali of their work with mathematics-. Examples of first and second gradei^s' 
responses to diagnostic questions are taken from 1974 ^and 1975 assessments 
made by Project for the_Mathematical bevelopment of Children'. Skills, that 
, were test^ include knowledge of one-to-one correspondence, counting, and ' i 
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< conception of equivalent sets; the latter indicated that most children 

had a clear conception of equivalent sets, but their definition is not. the 
one which is supposedly taught in the school curriculum. It is enfphiisizcd 
that testing' must make use of a variety of tasks, in order to compensate 
for difficulties that may arise from non-mathematical conditions such as 
unfamiliar vocabulary or manner of giving directions. 
Codi; A. 1.2 

B. 4.1 

Dutton, Wilbur H. Evaluating Pupils' Understanding^ of Arithmetic . Englewood Cliff j 
1 NJ: Prentice-Hall, Inc., 196A. 

Although the teaching of mathematics has undergone a great di?al of change, 
there seem to be few toolsifor evaluating the of fectivoncsii of math curri- 
cula. The author emphasizes t)ie need for evaluation and proviUeu evalua- 
tion instruments for both old and new math progr.ans. Included is a review 
of* the reasons for, the developme/it of* new math prop.rans and a review of ^ 
research on evaluation procedures in mathematics. There are suv^^ch t ionu 
for the construction and use of tests to measure pupil understanding; of 
selected arithmetical concepts in grades 3 througli 6, and cugge-itiona for . 
informal evaluation which should be used in the day-by-day t'eaching of 
arithmetic ' 
Code: A. 2.0, 3.0 r 



B. 3.1, 3.3, '3.4 



Engelhardt, Jon M. *'Dlagno9fls and Remediation in School >!athenat ics : Dcvolopinj-: 
Continuity Among R and D Efforts." From Procoi'din^v.^ of the T t^i rd N\ >tl<>u.tl^ 
Conference ^n Remedial Mithona.tics , pp^ 72-7 7 . Kent, Ohio; Kent Stair 
University, 1976'. 

Further investigation of mathematics diagnosis is needed regnrdinK: (i) 
individual difference variables which potentially affect Ktudent por f oro^inre 
^' in diagnostic sifuatlnns; (2) internal structure of diagnostic tcstia.^ 

type of items, response format, etc.; (3) the role of language in dia^no!ii?i: 
(A) teacher behavior in the diagnostic situation; and (5) exarainac ion /)f 
studen-t ernDts as' a diagnostic technique. Further Investigation in /iIho need- 
ed concerning the effectiveness of existliig remedial prograr.fi and techniquen 
Sdr educating mathematics teachers. To in;prove continuity atnong all ot tlu-sc 
, efforts, t>he following steps are suggested: the estahli:i]ir.ent o! a dl .u-.nout 1 c/ 
remediai 'newsletter , the development of common literature survryji, and lUv' 
establishment of comnion data collection across nathenjatlcs ciinlvs. 
Code: A. 5.3 

B. 3.0, 5.0 ^ ^ ' ' 

Glennon, Vincent J.^, and John W. V/llson. "Dlagnostlc-Proiicr ipt 1 vc Teachir.i; 
In The Slow Learner ir. Mnthonat i cs , the Thirt:^-f 1 f tii Yearbooi^, of tlu- 
National Council of T-oachcrs ^'of Mathemat i cs , edited by W. C. I.ovry, vl aj,. , 
pp. 282-318. Washington, DC: Natipnal Council of Teachers of M-'ithen:4al(;?i , 
1972. 



In this discuesipn of diagnostic-prescriptive teaching of aathcn/it i cs for 
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slow learnerslf^tlic problem is approachuci in a broad context, conjildortul to 
be "as l^ge as a t'licory of Instruction itself," and takes Into account 
'the numerous" causey] of learning; difficulties in addition to tho^u) that are 
cognitive A taxonomy for the content of elementary scliool maihetnac 1 cs i ^; 
presented, with the work of learning theojriHts^CaKne .nul Bloom discussed. 
Group techniques for diaj;nos t i c-pr esc r ipt iVe teaching have fnphas I /cd 
" product, while individual methods emphasir.e process; both approacht-s are 
necessary, but we have overemphasized the forpu-r. Los$ons are presented 
from a case study in whicli the content taxonomy was used by the tt-acher 
as a guide in the selection* of objectives and of rt?levant group and Indi- 
vidualized teaching procedures. 

Code: A. 2 . 0 , ' 5 . 1 , 5 . 2 ^ 
B. 1.0; 2^0, 5.0 

HyvQCs, Michael C. "Response Modi-s and Diagnostic Pr oci-dur'es : N<\*vhul Ri-stMrch.** 
> ' From Proceedings of the'Tliird ^^^tl u:u \l Con f uri-ncf t>n iM-nu-^r^^^^ 
pp. V8-82. Kent, Ohio: Kent Slate L'nivtT::;! ly , 1970, 

Researchers agree that chi 1 dren' move sequentially froni coiurrii* rrsjumso 
modes in mathematical performai/ce to symbolic modrs , with 1 i:t cMven i :u; :.ta\;i*y 
Techniques for diagnosing tiie various rc•spon^;e mtuiVs do hi.it- vi- havi' 

little knowledge for determining^^f f eet Lvi» .st-qucnco ior ii:r.li:\',\. A pi i'»lui 
oriented philosopliy uses other response modes only for tlw^si- ^.M11:> Juii^'i-d 
to be unsatisfactory by initial testing ilonc lit tlu* ab^;tr,i^ ^ levt-l . A 
process-oriented philosophyf uses all response i;u>t!ej; 'tor ti".ti:ij;, i t-^-.ar^I 1 1' s s 
of student strengths or weaknesses, but might use cither t.cr.\ic\\yr ah:iii.i> 
to concrete, or tlie reverse. Four levels of diagno:-ls u:;od at tlir Arlt!i:.< !i 
Center at the University of Maryland suggest an ovirall ai>siract t d ev)e,v iru- 
testing sequence, but it is not always clear u'tielhi-r specific d : .iv'.ri^^s r 1 a<- 
tivities should begin on the abstract or the concrete levi*l. Kesear»h 
needed if -we are to understand the most appropr i'ffl(^ sequence for prtM^lut 
information which allows the effective prescription ot re::u*dial 1 as t r uc t i i»n . 
Code: A. 5.2, 5.3 



B. 5.0 



Irons., Jeury L. "The Need for Packaged Material an<i a Delivery Sv-vTi-r.." From . 
Proceedings of the Third '^.'ational C^^:^ ^e jLMU-_i^>^ '^^^^^ 
pp. 8ift-91. Kent, Ohio,: ;<ent State UniversiLy, 

I _ ) 
Many ^^ource teachers and diagnosticians are ^orely lack in.; in the kth-w 1 e.i / 
of specif ic. diagnos tic instrumer^^t^and^ techniques pi-r i .i i n i lu: : vV n.r..he:::aM .^s . 
Thereiore, diagnostic tooH nus,t be^ dcve 1 oped and . d is .e-n.inal r J . critical 
■ . components a diagnostic package must be the scopi- of l *:.e rMt1ie:::.;t i . .. 
• be tested, Sequencing o'f the niather.i t ica 1 cov.ccpii:..\ 1 evi- 1 ' t he t^^ievl, a 
. resource ^list of rccormend^ed -al ternate instrumi-nts and .i»tiviries, .i:..i,:h<- 
structured in|:erview and/or information shei-t. Deve lo^'rr.ent ol \ di-livrry 
system must include a system for training teachers ,an<^ a* ::;ean>; t *.k!v : r./ 

the effectiveness of various systems. The Stephen K. Austin State r?iiver.sit 
in Texas offers a model for teacher trai,ning. Key i-lenenis e*f the ;.LKe.-',-i 
* •* of" the program^were ■ the supportive roles of t'iie schvjol super : :;t etuii-r.t s vi:^i t 
high standai<^ maintained for the trainccsV. Uliile the require^meiiis o! a 
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diagnostic package and delivery system exceed our present abllltloa , 
it is argued dhat the academic needs of many children call for our 
efforts to nidiye in this direction. ' 
Code: A. 5-0 



B- 3-0 

Johnson, Martin L.I ''The Role of Plagetian Theory and ' Plage t ian-Typo * Ta;ikii 

in Mathematics Diagnosis and Romediat Ion . " F'rom Proctu'd ln<;s of t l\ o Hilrd 
• National Conference on Remedial Mitheg^atics . pp. 30-37. Kent, 01\io: 
Kent State University, 1976. 

The usefulness of Piagetian theory to diagnostic and rcnxedlal Instruction 
- of mathematics is examined, particularly at tl\e Concrete Operational level 
of children's cognitive development. Throe examples .ire provided of t!ie 
tasks that Pi^aget developed to !\elp evaluate children's degree of under tj ( .ind I 
fior certain arithmetical and geometrical ideas* It is concluded tli.it ki\owl- 
^edge of Piagetian theory would be helpful to a clinician in detilKnlng 
instructional activities; for example, knowing .that concr.ot.e operiiti Dna I 
children reason on objects ahd events that arc. real to tliem s!iould aiitilst 
in choosing appropriate learning experiences. More research is needed, but 
Piagetian theory has already demonstrated usefulness, one of its major impli- 
cations to current,, mathematics instruction being the concept of gathering 
information from interviews. 
Code: A. 5.0 

B. 3.0, 5.0, 6.0' / * \, 

Lankford, Francis G. , Jr. Some Ccmnutatlo nal^St raU'i^les of ^ev'-njjijir.ide 

Final Report, U.S. Departn^^t of Health, Kdueation, and WtS'iare, Off lie 
of Education National Center for Educational Kosear cli . and Do ve lopment 
(Regional Research JPrc^ram) and The Center for Advanced Study, The Uj^yersity 
of Virginia, Project Number 2"C-013, Grant Number OHG- 3-0035. Clutr iuLtSe.-.v 1 1 1 
Virginia: University of Virginia, October, 1972. V J 

Diagnostic interviews were conducted witli 176 seventli-grade students from 
six schools in Virginia, Georgia, Colorado, Micliigan, and Washington, DO. 
Students "thought aloud" while computing 13 wliole Jimber aiul 13 fraction 
exercises and 8 comparison questions (e.g., Wliich larger, 2/3 or 3x1x1?). 
Among other cpnclftfsions is that students vary widely In 'their conput .it l.tM^a 1 
strategies. 'These strategies are discussed, alons; wit!\ the nature of the 
wrong answers that were given, and somp of the characterist ii^:» of good ami 
poor computers. Descriptions^ of the tape-recorded intcrviewfi are incluleU 
in the report. Recorded interviews are seen as a promiijln*; toch*nique for 
identifying computational strategies. It is urged that children be eneour<u-.e 
• i/to reveaiytheir individual strategies and tliat teachers rec»'):;ni r.e thetie 
original ti^nkihg rather than deviations from a desired norm. 
C9de: A. 1.2 

' B. 4.1, 4.2 « ^ 

Lankford, francis G. , ^r. "What can a Teacher Lenrn Abaiit a Pup.i 1* s Thinkliij: 
Through Oral Interviews?" The frlthnetic Te.-iclior . >::<I (January, 1974), 
pp. 26-32. 



as 
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A summary of the author's ea;:lier study, Som<i Computational Stratoi^los of 
Seventh Grade Pupils , Final Repor|: , U.S. Department of ilcalth, Education, 
and Welfare, 1972. See file 115. 

Code: A. 1.2, 3.0 

B. A.l, 3.1 ••-^ . ' 

McAloon, Ann. "Some Issues of Concern in the Development of a Diagnostic Testing 
Program." From Proceedings of the Thjrd National Conference on Rrmedial 
^ Mathematics , pp. 92-98. Kent, Ohio: Kent State University, 1976. 

An outline is provided of important considerations for the development * 
of a diagnostic testing program appropriate for use by classroom teachers. 
Questions must first be raised concerning the content — what objectives * 
or skills are considered necessary. Development of a diagnostic test 
requires basically. two stops: analysis ^f the complex performance Into 
lt< component subskills, and makiHg the test^^-as free as possible from any 
other soutce of difficulty. Factory other than mathematical ability must be 
taken into account, i.e., emotional/needs, maturity of the student; cultural 
background, etc. General criteria 6f tests are listed. It is assumed that 
as a group, elementary school teachers are inadequately trained In m.ithe- 
matics and e'ducational measurement. We need'to ask \n what areas they need 
the most help, when that help can be given and by whom. 
^ Code: A. 3.0, 5.0 • T ^ 

B. 3.3, 8.0 ^ 

O'Brien, Thomas d. , and June V. Richard. — '^^terviews to Assess Number Knowledge," 
The Arithmetic Teacher, XVIII (May, 1971), pp. ^22-326. 

f ' 

Reference is made to the research of Jean Piaget in which- it is maintained 
that knowledge is a process rather than a product. The authors suggest that 
if such is the case, then traditional paper-and-pencil methods otasseHsing 
student abilities are less valuable for teachers than interviews wTiich place 
more emphasis on thought processes than on factual information. The authors 
report on what they call "tha first st^ge of an ioterview protocol" which 
was used to evaluate counting, simple addition and missing addend knowledge 
of . first-grade pupils. Through excerpts from actual interviews, children's 
' strategies in solving five different tasks are described. The technique is 
offered only as a beginning step in designing a good diagnostic interview 
strategy . The interviews were conducted as part' of a larger research pro- \^ 
ject; no ^ata are reported here. 

Code: A. 1.2 . * * ' 

B. 3.1 ; ' 

Peck, Donald, H.] and Stanley' M. Jencks. "What the Tests Don't Pt^ll.*' The ^ 
Arit^ime^c Teacher , XXI (January, 1974), pp. 54-56. ^ . 

Interviews with students often permit the diagnosis of conceptual difficulties 
in mathematics that are not revealed through paper and pen,ad^ tests . An 
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V. 

example is ^;iveii of .s I xL h-^', raile sLiuliMiLii who Iiad .wolvrd a frail Ion pn^blom 
correctly but wore iinabJe Lo explain whal Lhey liad ilone or what it im-anl , 
Later, Lhrongh a series of teacher-posed qui^stions, our ot siiulrnlii was 

guided toward the reasoning; thai enablod her Lo solve saiiu' problem 

With understanding^;* she even drA^w a [)I(;luri' to defend hor convlu'ilon. 'I'l'ai-hi' 
can gain insight into children's depth of undiT s t and I n)\ l)y having* tlu'in talk 
about the process while solvlnp, a j)robliMn, and di'monst rat in^*, know K«ilj',i' throng;! 
the organization of familiar objects. * * ^ 

Code: A. 3.0 



B. 3.1 



Pincus, Morris, et, al . "If You Don't Know lli^ CiiUdreti Tliink, lli^w Can You Ib'lp 
Them?" The Arlthinet ic Teaeher , XXII (Noveinljer , 197:j), pp. ."jf^O- .^)8') , 

The assumption that a child's mistakes In computation are caviseil by in- 
. sufficient knowlecii',e of the bas i c ar i t Ihikm i c f /ic t s is of ( imi err iniroii:; . 
Careful analysis of errors throu^^h observation and intervii'w is t'.ssenllal 
in order to accurately diagnose the d i f f i cu 1 1 ii^s . An eU'incntary si hool 
mathematics coininlttee looked for common errors lor eacli af tlic b.ir. ic 
operations, and devise.d a series of diagnostic exi'rcises for cliiUIren in 
grades 4, 5, and 6. They found that ques!. I on 1 nj', rlilldrcn Individually wa- 
the most effective diar.nostic device. I) i f fl i: u 1 1 I cs Lli.it wrrr f ouiul lomnioiv 
to the four basic operations, as well as those that were spei-ifii- to ail- 
dition, subtraction, multiplication or division, are listed. Kvurv item 
is followed by a number of recon:rfiendat i ons for re:r.^;diat ion . The committer's 
report emphasizes the need for understanding; each child's thou)^.h( processi-; 
if ,an effective program of individualized instruction is to take place*. 
Code: A. 1.1, 3.6 

B. 3.1, A.l, 5.0 

Reisman, Fredericka K. A Guide to the Diagnostic Teatrhin.* of Ar i ! lir.c II c . 
Columbus , Ohio : Charles K . Mqr rill Pub 1 ishing Company ,19/2. 

This is a manual for preservice and in-service teacl^»rs dealint; witli techniqiu' 
for teaching mathematics frnm kindergarten to the uppor elere:itarv grades.* 
^ Examples are given of children's difficulties with addition, subt r a.cX i on , 
multiplication, division, and work with fractions. 'There is discuj.sion ul' 
the skills involved in doing arithmetic, and of ways to evaluate' a student's 
strengths and weaknesses, including guidelines for usint; standard i red mathe- 
matics inventories and for preparing one's own informal inventor ios. Teicherji 
are. provided with sample lesson plans, analysis of cdirji:on errors children 
make 'in elementary school^ mathematics , suggestions for remediation, an<l 
mini-case studies for practicing diagnostic skills. Pr.ictical applications 
of prominent educators' and psychologists' hierarchies are presented , 
including those of Bruner , Piaget, Gagne , Browne 11, Krathwohl, Bloom, Rogers 
and Mas low. ' 



Code: A. 6.1 

• ^ B. 3,0, 4v0, 5.0, 6.0 
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Uonuiln; A Viral Strp." IYdiu llr.^liVi»MLI ii;l'Li± J:Jl^l.,ni i t tl^N^j^ 

on^lu'ii u'tl i :\ 1 Ma t hi;m;itJ_rM , \)\). 9*J-ld'K Ki-nt , Oli 1 1> T^'ki ji t l»t-iti« Un 1 vVt?» 1 I y , 

1976. ^ ^ ' . 

high school iiLiuiciU.s mav btpTl: K-a-.L partly C**lati.(j t-O^^ho Jack ol juu- 1 a 1 
applications, K;anu'.s , and a • luu** approacli during new mat lu^nui l iV s «'ia, wlilch 

may Iktvc cotit r i but I'd .s 1 r.n 1 H cant 1 v to a tU'crca?ii' in clillJ^''*^ - i^to^l^•u. A 
diagnostic 1 ns t ruru'ii^, was dcslr.iUHl to assess ihv reasons children's mjoymcnl 

or lack of enjoyment In working with ma themat I es . i\w 99-il.tMn qurs t. I onnn Ire 
is based on the belief tliat If wc can find the rtMsonJi i^^' '^'lUldVs dlHlnterest 
in mathematics, we may be able to) conLriNute to improved 1 ^'v^a-n t . No 
data are presented; the qnest i oruiai Is offered use by oih^^. with the 

hope that their responr.e.s v/ill both refine and evaluattr tlie Instrument as 
diap,noKtic tool. 
Code: A. 6.2 « 



Roberts, Gerhard H. "The Fai lure S t ra t eg 1 es of TliinI Grade Aritlimytlc mpils," 
The Arithmetic Teacher , XV (May, 19b8) , pp. ^*^*2-AA6. J 

A study of 766 third gi^adcrs \,'as conducted in order to determine, ^he ■ 
computational skills in which pupils were most deficient to aru'ily^.t^ 

their strategies that led to failure. Tour major error f*-'^ *'^^'^rii's were 
noted: use of the wrong operation, error in recalling; basic number facts, 
improper use of the algorithm, and responses that sliowed no d i.sQ^.i-n ib 1 e 
. relationship to the given problem. Percentages of errors eaused by eacli 
of tliesc failure strategics aire given. The l^ir^ost number of errors in- 
volved incorrect application of the algorithm. Purely careless numerical 
errors were fairiy consistent throughout the four ability ^^^*-"ls of t.he 
children studied, but faulty algorithm occurred i^r more f^^^QUently in the 
low ability group. Each failure strategy is ^^iscussed, and stops for 
remediation are suggested. The authors conclude by saying that teachers 
must analyze children's computation mctjiods in' order to provide: the necessary 
help* ^ . " t 

Code: A. ' 1.6; 3.0 

B. 4.2, 4>a^_5^ . 

Romberg, Thomas A. "The Application/ of 'Process Evaluation' to Corrective 
Instruction: A Suggestion." p/om Proceed i nr;s_ oj^ the Thir jLildllonn 1_ 
Conference on Remedial Mathematics , pp. 110-121. Kent, Oliio: Kent 
State Univ(^rsity, 1976. 

The conventional deductive method of inquiry is not appcopriatc to the . 
study 'of most corrective instructional events. It is suggested that 
"process evaluation" is a better methodol^y to be appH^^ ^° corrective 
mathematics instruction; it is a descriptit^i.^nd inductive search aimed *at 
raising questions about an event rather than drawing conclusions. In • 
"process evaluation," effects ^re broadly conceived, for it is not realistic 



38 



3i. 



^ / 



lo IcMii'j o\\ iMilv owr I »)uti'i>m''; t lit* linu' 1 1 .luu* fi)i il.it. I fc^.il lif r I 
Im'liiiU'S piMtiiu'nt I li 1 inni.il 1 oil I i i>in luM oi r , duiiu};, .iii»l .ittiM IIm* In- 

Ml llH'l I Oll.l I i'Villt ; lIl'M' I 1 pt I OMS i»l lOl! I'l't i Vc* 1 II I 1 III' I I l >n Mr f i JUS I r Ul' I «*ll 

from tlii' I'o 1 I iM' t I'll tiMt.i; ami J nt n piot .il 1 i>ipi aro lonnuKiti'il t rom I In* 

dojiiT I fit 1 i>ii:. 1 1) I ill' III 1 1 y lu.ij or ro Li I I ounIi I ps . ^"Pro^*^*'i'* <*v.i I ii.U I on " 

oxp.iiiil'i tin* notion ot I'lli'its l>ryouii diroit inttindoi! oil oils to .i so^iii'li 

f<n' oilu'i's ilj.it .no iin I nt oniloil . 

Codo: A. :).0 
'/ 

H. O.O, 3.0 . ■ • 

Skarhck, .lamoM K. "Di ar.iiosl I r Analysis oi' >Li thoin.it i os Skills;." In Tlii»_jWo_w 

' -•- ^ ito: ).u i r?; , tho t'h i i' t y- f i 1" 1 1\ Yo.nbook of t ho N.itional Counoil 
of Toafhor:; oi Mat lu'iiiat i c:; , oditod hy W. C. lx>wry , cl. jj^ , pp. ^liJ-'jU). 
Washin^;lon, DC: National Conucil of Toaohorfi of Mat'hoiua I I oj; , 1972. 

In ordor ti» Illuslrato or.il an.ilysis as a d f a^nos t i c liu'hnlqiio In dotor- 
mlnLng mat hon^a i i.i 1 skills, iho oxp j .mat i cnis of fouv f our th-r:r-ndo stmlonts, 
as cacli porformv'd .i snbtractiijn ^.isk, .iro j;ivon, Tho compulations .iro 
reprodiicod .is choy - appoartul on tho ohil.dronVs papers. In t»acli c.iso, tho 
author diagnoso.s tho ytudont's wt^rk .md intlicatos wlion further (| uo.s I I-t>n i n^; 
is noedcd. 

Code: A. 3.0 . • 

B.' 3.1, 3.4 

Smith, Robert F. *'Diat;nosis of Pupil Torformanco on Placo-Valuo Task^K^" 
The Arithnk-tic Toa c hor , >LXtL(May, 1973), pp. 403-408. 

A study was undertaken to identify fikills prerequisite to the mastt^ry 
of place-valijc task.-^ involving hundreds, tens, and ones, and to determine 
Which of these skills had not been mastered by primary grade children. After 
12 prerequisite skills were identified, five place-value diagnostic tests 
were designed and administered to 323 sccond-^^r^de students in four paro- 
chial schools in Brooklyn. The skills measured on eacji tost are listed, and 
sample iter:^ included; .Skills Lliat*|gayG students difficulty are itemized. 
Renaming numerals proved to be troubl42Some for both hiy;li and low achievers, 
a finding tliat has also been reported by other research. It is suggested ^^^^ 
that in order to ensurt? pupi 1 ^mastery of bas'ic skills prerequisite to 
successful performance on more complex place-value tasks, teachers must . 
know what those skills are, teach them in proper sequence, diagnose each 
student*^s mastery of them,, and adjust instruction accordingly. 
Code: A. 2. 1 ^ ^ , ^ 

• B. 3.3, 4.1, 7.0 ^ 

* ■ * • ■ ' 

Stake, Robert E. , and Terry Denny. "Needed Concepts and Techniques for Utilizing 
More Fully the Potential of Evaluat:ion . " In Educational Evaluatrion: N^^-w 
Roles , New Means , the Sixty-eighth Yearbook of the National Society for the* 
Study of^ducatian,, edited by R. ■ W. Tyler, pp. 370-390.^ Chicago, 111.: The 
University of Chicago Press, 1969. 

Current diagno^tiic tools are not adequate for prescribing appropriate, treatment 
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U . IN M'uMil . ! iliir.il 1 nnal i'\mIihIU)u f.lhMiM liirlmN' pri>|M.inr. as 

-an.li'tit piM 1 i.Mii.mi'.' . :;pi'i 1 a 1 i t ?i aii« 1 nii»MS ] ii^^ 1 v nmhul lor 
a varli-tv ol i-va 1 u.i t (Vf t .r.l- , liiiltulini'. lu-lpitip. pnsotis atul I us l i t u l' i dum 
i-DMVi- V t Ih - I I pm p»^-;i« ; ,i ;o. r i a i lo. I r uo t Unia 1 mat rr 1 a I atul o 1 a\N loom 
last invt luM ; lU^'.ri i b I nr. •.tiuli'iil por I lUiuanro ; .^il ^•ulilhu'. ( lir jicMoi'l'lon 
oi il I a.-.M*»;. t i r tool-; appiDpilato to p.lvoii ta:.k'.^ Suv'.r.o;; t I ons lor s t rcn^» I li- 
CMilnv. rva I II it i Oil ;:u'tluub. ii r il i sou.:;foil , ami a varlrtv ol st ra t ep. <ind 
ro:u*ai\h lliulla^v- aii' I ai- ! mli'il . 
Ciuio: A. 

B. 3.0 

Mujuiut , John I.. "J'ho Ailiihilst rat Ion of a rri)p.ram oi' Dla^.no'ils anvl- Rominllal 
Inst rvK:t ii>iu" la 1 -.^hi/Zj |_l .i^^^na MM i^^ii. >s_i_s , Uu- Th i r I y- I onr t h Yoarbook, ol" the 
Nat.ii>iial So.'iolv fnr tlu* study 'ol liihioat ion, pp. .!6/^-102. li 1 oonil n^ t on , 
111.: riihllo Sihool I'ul) 1 iiiliini; t\)uii)any , J9J'.>.' 

' » . - ■ , 

Kmj>hasL!; i:\ plaii«d tlu* nciul for luhuation to lu* rcsponjilvi* to the wide 
variation ai:ion>; ohildr.-n, in order to insure that all pupils wiU-^-ccetve aqual 
oppo]-t ua 1 1 y An i* f 1' o^- 1 L vi* program oi dJ av'.nos LiJ , under caj>.iblo leadership. 
Is essential to this ind. it slioulii be eharatUer i. :*(»d by: (1) gooil 
or;»anl r:icl i on t'> f piMs.oaucl, r.nided by a .roi::r.uni philosophy; (2) a research- 
proj>.ra:i, wliiili iarlvuh/s teaehers and ailmi n I.j^^ rat ors , to keep up with new 
deve 1 t)p':u,-nL s and to ^-.uiile the tl i ayyios t i i; work ol the schools; (3) admin- 
istrative ireasure:; t lia t f ac il i t at e diaKiH):;tie teachlni*,; (4) teacher- training, ; 
(5) seleetion ol^ j»ood ins t rue t iona J materials; and (6) careful record-keepln^V. 
Code: A. 3.0 ^ • 

R. 7.0 

len, Herbert A. "The Kvaluation of Group Instruction/' In I'Mucationa 1 
Evaluation: Ni'w iuvlesj Now Means, £b.e Sixty-vighth Yearbook of the 
National Society for the St udy ' of Kducation , edited by* R. W. Tyler, 
pp. 115-135. Chicago, 111.: The University of Chicago Press, 1969. 

Diagnosis is part of all instri^tion, but its purposes and strategies 
differ, dependint; on tiie nature and e;<pectations of the classroom group. * 
Three basic view^ of. classrooms are described: (1) collectivity, where child- 
ren are tau^dit essentially the sarae thines at the same time and where diag- 
nosis attempts to ascertain where individual students stand with respect to 
specific learning goals; (2) an interpersonal network, where children are seen 
in more individual terns and where diagnosis considers the private needs that?**- 
may be diverting the individual's energy away from required tasks; and (3)* a 
microsociety where diagnosis is concerned with full functioning of averyone. 
In the author's view, only the vision of the classroom as a microsociety can 
deal with the student in all of these roles — as learner, individual, 
and. group member. If we accept the concept of the classroom as an educative ' • 
community, tiien diagnosis can describe situtations with which individuals 
can cope, rather than just measure fragmentary skills that are assumed to 
meet everyone's needs. 
Code: A. 5.2 

B. 1.0 ' 40 
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^Trueblood, Cecil R. "A Model for Using Diagnosis in Individualizing Mathematics 
* Jhstruction in the Elementary School Classroom/ "The Arithmetic Teacher.* 

XVIII (November, 1971) , pp. 505-511. ' \. ^ T" ^ ^ - 

' TruebloOd argues that the current emphasis on planning for individual 
differences has changed instruction from a "means-referenced'* (How should*" 
I teach?) to a goal-referenced point of- view (What should I teach?). Four 
"types of individualization are briefly described:- 'individually Pt^scribed 
Instruction (IPT) , Personalized Instruction , Self-directed Instructijorl, 
and Independent Study. The author points out tfiat for, each of th^se, ' 
teachers require continuing information about the learner". A goal-referenced 
diagnosis model (What, specif ic behaviors - do my learners possess?) is in- 
.eluded for classroom use of IPI. The model, outlines "tasks and their sequence'*, • 
• but no examples are given. Trueblood suggests some ways in which the model 
, • would need to be modified for the PI, SDI, and SI cpntext. ' ' . 

Code: . A. 3.0 ' " 

' B. 2.0 ^ , ^ 

> ' .•''».. 

Tyler, Ralph W. "Characteristics of a Satisfactory Diagnosis . " In Educati^g naj^ 
Diagnosis , the Thirty-fourth Yearbook of the Rational Society for the Study 
of Educat:ion, pp. 95-111. Bloomingtqn, 111.: Public School Publishing 

Company, 1935. . - ' 

' . . ' •, • • " • 

.Effective diagnosis must have .worthwhile objectives, validity, and- reliability;, 
it must provide coinparable-^ data- and sufficiently, exact data; it must be 
comprehensive, practicable,' reasonably objective, appropriate to the program, 
carried to a satisfactory level of specificity,' and conducted by qualified > 
people. ^These characteristics are. viewed -as essential in evaluating learning \ 
abilities in general; mathematics is not singled out, for discus^sion except ^ 
in a reference to the diagnostic , tool of 'interviewing. v . • / ' 

Code: A. 5.2 " ' ' . ^ * * - 

r B. 1.0, 3.1 ; . . 

■; . . ■ • . . , j^., > 

Weaver, J. Fred' "Big Dividends from Little Interviews'," ' The Arithmetic Teacher j 

II (April, 1955), pp. 40-47. ; " > ^ ' ■ ^ ^ 

The interview, wherein children "think out loud" as they respond to specif ic 
mathematical problems, is a fruitful instructional procedure that can bem - 
used by any classroom teacher. As „a method of diagnosiW that is** inore reve^lgLng 
than written answers, alone , it can be used to determine differ ent..;j,eyels of 
ability withifi one clas5 an5 to evaluate change in "kti individual student ' s 
ability. The knowledge gained from interviews can be used »to assist .the" teacher 
in developing a differentiated instructional program to. meet fche :0'aryipg^.'n^eds 
of the students. An example is provided by describing ijiterviews with fourth 
grade pupils to determine their understanding (i'F^multiplic^tion.. ^ - 
Code: A. 3.0 . "V \ • 

B. 3.1 ' . - ■ ^ . ' , . 



EKLC 



4 1 



West,- Tommie A. '!l^iagnc)sing Pupil, Errors :' Looking for Patterns/' The Arithmel:ic 
Teacher, XVIII (November , 1971) , pp . 467-469/ ^ 

^^sgnosis" that looks f&r- patterns pf^ err<irs rather than random errors 
should be tj;ie teacher's goal, for patterns reveal the conceptual 
^^f ficulties; children ^re ' having', their ins'uf f icie^ft understanding of 
the' procedures they are trying^^to use. Diagnostic tea'ching Requires four 
^^ilities:^ (a) distinguishing "between conceptual and careless error^,\v(b) 
^. . identifying the precise nature of the careless errors, (c) inferring' t^i^: ^ , 
cause of the conceptual errors, and (d) prescribing remedial procedures .Hj^^^^^^ 
it ten Work of three children are also analyzed. <• i'-' 



'Sampie^of written work of three children are also analyzed 
Code: A. 3.0 
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